METHODS
Samples were collected from the Great Smoky Mountains National Park and surrounding region via agreement with the National Park Service. The majority of the samples were collected from road cuts, but some were also collected from outcrops near park trails. Polished thin sections were cut for each sample. Semi-quantitative X-ray maps of monazite were collected by using a Cameca SX50 electron microprobe housed in the Electron Microscopy Center at the University of South Carolina. Operating conditions for the X-ray maps consisted of an accelerating voltage of 15 kV, current of 200 nA, pixel time of 30 msec, step size of 0.5 μm/pixel, and map size of 256 × 256 to 512 × 512 pixels. Monazite X-ray maps were collected for the elements U, Th, Y, and Ce. These maps were used to characterize zoning, identify different generations of monazite growth (if more than one), and define core vs. rim regions to be microsampled for subsequent TIMS analysis. Samples selected for monazite analysis are identified in Figure DR1 . U-Pb ID-TIMS ages from monazite were collected using the facilities in the Geochronology and Isotope Geochemistry Laboratory at the University of North Carolina at Chapel Hill. NBS 981 was used as the standard. Raw data reduction, concordia plots, age estimates and age errors were generated with the PB MacDat-2 program (D. Coleman, 2003, personal communication) using data-reduction and error-propagation algorithms of Ludwig (1989 Ludwig ( , 1990 . Common Pb corrections were made using Stacey and Kramers (1975) initial Pb ratio appropriate to the age of
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Corrie 3 the sample. Measured Pb isotopes from biotite and/or plagioclase from four samples revealed ratios that were within about 0.5% of Stacey and Kramers (1975) .
For those monazites that were suitable for microanalysis, 40-50 µm diameter pits were drilled in situ using a micromill, and the resulting powder from each pit was collected into a 3 mL Teflon beaker (i.e., one pit and U-Pb age per monazite grain). Sample preparation and column chemistry follow the same protocol as that of zircon (Ratajeski et al., 2001) Beakers were capped and set on the hotplate overnight. The following morning, the beakers were once again opened and dried down to approximately a 5 μL drop. To convert the sample to bromides for loading, ~10-15 μL of HBr were added to the 5 μL of sample, and then the sample was dried down again to 5 μL. Next, ~30 μL of HBr were added to the sample; this was the load solution. The samples were then ready for column chemistry following the 0.5 M HBr U-Pb column procedure for zircon (Ratajeski et al., 2001 Age (Ma) ± 2σ 'm' followed by a number in the sample ID refers to the monazite grain number 
